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mm^i mmm 

[W^^4] Psychrobacter pacif icus , Psychrobacter glacincola fej: 

— if Psychrobacter pacif icus , Psychrobacter glacincola fe J: tFZ. 

^ 5/ S 2: i: ^ Psychrobacter pacificgs , 

[0 0 0 1] 

^=^lCB|b, J:yf^$B!tCli, Psychrobacter pacificus, Psychrobacter glacinc 

oia^ J: tjf r n ^ J: y ^f^s ti-sMii sra^Mfi^rJ-^m-r -5 

[0 0 0 2] 



[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

-So 

• [0 0 0 6] 

[^M f S 4?)® #a] 

[0 0 0 7] 

@H^J##1 ©l^«IB^J^^t-t-S16S rDNA&||#^f-S„ 

2 miEi^ 2000-3053985 



#5|2i 1-1 4 5 3 4 2 



*i3M&#lfSZli:*^'e^-5o ±m(D-:^U--flt. Psychrobacter pacif icus , P 
sychrobacter glacincolafe J:tJ?zitlfe©j£l^@jb>e3^§^i: VMM-^tl^mM 

[0 0 0 8] 

n — 3f^^V^*C, Psychrobacter pacificus, Psychrobacter glacincola^ j: tJ^ 

tJ^;r^$/^''-if ^ji^-efe-S) z: H ^#:ggt^-r'5 Psychrobacter pacif icus t;jl#^f 
[0 0 0 9] 

:$^^m(DmM(DWi±<^. Psychrobacter pacificns a, A:^^W0B:^mW7f<i 

m 6,oooi«(Z)ii7K<j:y. mmmmmom.^mm^^r'^mt^mziiimhtc^m 

^^^U&^V:^^. Psychrobacter pacif icus ^ bTt3:> NIBH P2J2. NIBH P2J 
3, NIBH P2J13, NIBH P2K6. NIBH P2K17fe<fc O^NIBH P2K18(Z) 6S®«^J&^:*^^W# 
€>ICJ; *J#ilS*lTV\So :m^(D'Z>t>. NIBH P2J3, NIBH P2K6fe itJ^NIBH P2K 
18(D-^m^m^'^^B~f(Dmi> 2i5^Xf3Ktil^^o ^fe> mis Zia^Tf 



[0 0 10] 

Strain Motility test* Motility test' Extracellular Phylpgenetic 
(microscopic) (agar plate) organ^ locaticm 



Halomonadaceae 
Halamonadaceae 
Halomomdaceat 
Halomonadaceae 
Halomomdaceae 



Moraxdlacm 
Moraxdtacme 
Moraxdlaceae 
MoraxeUaceae 
Moraxdbuxae 
Moraxelhuxae 



[0 0 11] 



Surface seawater 



P1H8 - - Hagella* 

P1H13 - . None 

P1H14 - - None 

P1H22 + + Hag^a 

P1H25 + + Flagdla 

Deep seawater 

P2J2 -/w - Hmbriae 

P2J3 -/w - Fimbriae 

P2J13 -/w - Bmbriae 

P2K6 -/w - Fimbriae 

P2K17 -/w - Hmbriae 

P2K18 -/w - Fimbriae 



4 



miE# 2 000-3 0 53985 



1 1 — 145342 



[0 0 12] 
[*2] 




[0013] 

, 6.5% NaCUC*f-t-Sit1*, ^6tf{CBi-<DM^^j;rJfx:?^;i/^-^i: L"C(Z>L- 



St. Bacterid. 46:841-848®^- :$?o c) Bowman et al., (1997) System. App 
1. Microbiol. 20:209-215®T^-i5?o d) API 20 NEt^;^ h {C<k oT^^ L/fe„ 
ffc-^^O^UMISliAPI ID 32 GN5=-X h feMV^r^i^bfeo PNPG-5^;^b: 

[0 0 14] 

h-;K D-^^Utf^r-x, (L)^A7-x. d-UtK-x. (D)-9-ye/>. D-y;i/tf 
>c.^D-x„ ) ttBowman6,(l996):^)^Mv^fca^(^)M^at'ro mtp 

• 7t$/7-f +, 1005i; +v, 6755; -v, 33%; -, 

0%. ^nA^^-m(DmiziBnsm^mw<Dmm: +\ 100-90%; v+, 

• 89-11%; V-, 10-0%„ w ; HVaM/S. 

NIBH ?2l6mmt. -^--r ^ n A 5^ ^ - - A° 7 W ^7 X © S^P^t? 35 S ilM^ ^ tL 



6 
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[0 0 15] 
[^3] 



Psj/diivbacter fadficus Psychrobacter 



Compo^tion 


NIBH strain no. 


Average 


immMlis 




P2J3 


P2K6* 


P2K18 


content 


ATCe 43116 


Fatty add: 
10.-0 


1.3 


Tr 


1.2 


0.8 (0.7) 


0.9 


11:0 


0.1 


Tr 


0.2 


0.1 (0.1) 


Tr 


12:0 


2.2 


0.8 


2,3 


1.8 (0.8) 


Tr 


14K) 


0.7 


0.6 


0.5 


0.6 (0,1) 


03 


14:1 CXI) 


0,1 


0.2 


Tr 


0-1 (0.1) 


0.1 


15:0 


0.4 


Tr 


0.4 


03 (0J>) 


0,2 


16--0 


73 


8.7 


6.5 


73 (1.1) 


43 


16:1 (w7c) 


9.7 


15.8 


6.6 


10.7 (4.7) 


3.8 


16:1 (X2) 


0.4 


0.4 


0.3 


A A /f\ 1\ 
U.4 (U.IJ 


U.4 


17:0 


2.7 


5.6 


4.8 


4.4 (1.5) 


4.2 


il7--0 


0.6 


Tr 


0.4 


0.3 (03) 


Tr 


17:1 (X3) 


5.1 


1.5 


5.1 


3.9 (2.1) 


6.8 


18:0 


9.4 


5.6 


13.1 


9.4 (3.8) 


8,0 


18:1 (w7c) 


1.2 


0.8 


0.7 


0.9 (P3) 


0.8 


18:1 (w9c) 


50.1 


518. 


50.9 


513 (1.4) 


63.1 


18:2 


3.4 


2.4 


1.8 


23 (0.8) 


33 


19K) 


0.4 


0.4 


0.6 


0.5(0.1) 


0.9 


20.-0 


Tr 


Tr 


Tr 


Tr 


0.1 ' 


Total 


95.1 


95.6 


95.4 


SS.5 


97.4 


Total ixnsaturated 


70.0 


73.9 


65.4 


69.8 


75.0 


Hydrojgr fatty add: 
3-OH12.0 


4.1 


3.6 


3,9 


3.9 (03) 


2.2 


30H14K) 


0.8 


0.8 


0.7 


0.8 (0.1) 


0.4 


Total 


4.9 


4.4 


4.6 


4.6 (0.3) 


2.6 


Mag'or quinone type 


Q-8 




Q-8 


Q-8 


Q-8 



[0 0 1 6] 

Xl-3: iE5i3&Zlm^-^^3D&g^i^^StlTV^«iV^o Tr: r<#»«0.1%)o 

Psychrobacter pacificus«, W^ii. ^^Al^-ffi, #aHirffi, ^e-fe. #fiS^ 
m^i^^ :t^rS/^5f~-^^ffi®^S 1.0-1.5 /im. ipi^ 1 Atm®]ti^a"t?^-Sc 3tl 



{C 1 2 S *V " tl e> ©tt^lt 4 r; "^20°C IC ^ l-t SftM^X^ (growth 

$;nSo 3:ne>®®l*li'i^l^T— >'3:::i;i/T^::^>7^r 

^ ffl^Ail#W^M^CWf£$tlTV^S (IFO 16270) „ psychrobacter pacif 

icus NIBH P2K6 (IFO 16270) {iJlH^^BI^^^X^Xm^^if^miC^P^ 1 1 
^5^21 H#t-tTWffiSn:fe (^f£## : PERM P-17393) . 
[0 0 17] 

Psychrobacter pacif icus tj:iTa't?^ ^©3£^@l«@J^'e#IS[:S^^S 
TV\-5 (Bowman et al., (1996) Int. J. Syst. Bacteriol. 46:841-848, Bowm 
an et al., (1997) System. Appl. Microbiol. 20:209-215) Z-Hfi^h. ^U — 

tCInIi-^^M^^:?K*^^tlTVASZli:;&'«^^4xTV>S(Stoin«el, H. (1958) Deep-Sea 
Res. 5:80-82), 

8 2000-3053985 



#5p 1 1-145342 



[0 0 18] 

fg^JII-^ 1 ©J^^@g^rjS:;ft'S16S rDNAli, Psychrobacter pacificns NIBH P 
2K65&>e)#&tl-5o 't^t>^> Psychrobacter pacificus NIBH P2K6g)g^^^ g)^ 
^e^fife^^fCj: »;>5>*>^i^DNA&^ffib, Ji^:fc>''^-f -7- Varies rDNA$:PCR 
IC J: yii$i-t"'&(Lane, D.L. (1991) 16S/23S rRNA sequencing. In Nucleic Aci 
d Techniques in Bacterial Systematics, pp. 115-175. Edited by E. Stackebr 
andt, M.Goodfellow. West Sussex: John Wiley & Sons)„ ?CRM%tf^^J^M^ 
:/^-rv-fe<J:t)fdNTP&i?^L:fe^, mmiSt'f^>{^-^m\^^-^^^}\^iy- 

^BB^J## 1 ICa^-to 
[0019] 

Psychrobacter pacificus NIBH P2K6®16S rRNAit^^OJ^aSB^JW^Ctt-d 

-i-469-'487®MJiE)3fe^$:#lfS3i:*'5-^^So r CDM^lc^jcSt--5ifeS;R 1 0 
— 5 0 bp, b < liJ^S;^ 1 5 2 5 bp® >/'n - :/^'f^^t-S J: v^„ 0* b 

• 5'TAATGTCATCGTaCCGGG3* (S2^^J##2) 
[00 20] 

^0_-/j^^ /JnX/Jn^I'T^ (Beacage and Carruthers, Tetrahedron Lett 
. 22:1859-1862 (1981)) * feli 3:X5^;i/^fe(Matteucci et al., J. Am. Cem 
. Soc. 103:3185 (1981))fC J: U-^^"rS r 3&«T'^So fe'5V^^d:, UWl^^B. 

^e>{c, :/n-:/li. 7-rvh->^, m^fe^^s^. dig iVzi^V^:=^y) 
T*^m-rsa<J:v^ Cy5 i^y }^ViJJ^^^i/r=-y^ ^TRI 

TC (5^h^:'t^;i/n-^^ >-f y5^:^^T^- h) ^ FITC (:7;i/:ru-fe^ 
y^^rS/T:^^- h) ^®^3^&fe^^DIG (S?df:^$/>f->) ^(DJS-f'ry^ 




[0 0 2 1] 

j^^yzfuy hm. nDn-7N>f >^Uaf>rif-5^H>. in situ7\-r "S^^ 
U^*-f-^-S/a> mXlf. FISH) lC<J:y. Psychrobacter pad fi ens , P 

sychrobacter glacincola fe J; l^i e> ©jSJi^a^^m^ itm^-T^ ^ 

Psychrobacter pacif icus fe J: tJ^ Psychrobacter glacincola(Z)j£^@i: b 
^- ^"-.-^ ±r 8B^^ ^ & •tm^mm±^^mtj^ ?sychroh^cteT glac 
incola (AF025555. PGU85879, PGU85878, PGU85877, PGU85876), Psychrobacter 
H immobilis (PIU85880) , Psychrobacter sp. (PSU85874) ^(Z)^|*5:#lf -5 r 

[0 0 2 2] 

ggHjU-B- 9 m^:^m;grr<7)-:^a --^r^ mv^T. Psychrobacter pacif ictts$:^m 

i^%?^^$-&fex^>r F^^:5^±fc^^^b> m&mmm^:^^^ \^^^:^(Dmm 

:^^f^(D'jfU-'':f\-S.. psychrobacter pacificus, Psychrobacter glacincola 

^ttmm\^±^^rc^^-tMx^4¥mizmi^x^s>a 
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[0 0 2 3] 

iMMMl'} Psychrobacter pac i f i cns m^CO^M tl6S rmm^^CDm^m 

<l/2 TZ (Maruyaaa, A et al., (1993) J. Oceanogr. 49, 353-367), Marine A 
gar (Difco; Detroit, MI, USA) J:OTitrient Agar (Difco) ^^MV>r:itl 

[0024] 

^LTTEMWM (10 mM Tris-HCl, 1 mM EDTA; pH 8.0){CSMML:to 

u>i^;vT>^-^7A3^n^ K (ctab) , ^j;tJf^7on:7 

:4-;PA/>f yT^;^T;i/=l — ;Klltirray, M.G. et al,, (1980) Nucleic Acids R 
es 8, 4321-4325)&MV%T^W^^lCi:oT>5;'>^ADNA$:#ffibfe. 
^;&16S rRNAm-e^^r^Sfe*?), :/^-rv-27f feJ:tJfi525r (Lane, D.L. (199 
1) 16S/23S rRNA sequencing. In Nucleic Acid Techniques in Bacterial Syst 
ematics, pp. 115-175. Edited by E. Stackebrandt , M.Goodfellow. West Susse 
x: John Wiley S Sons);& P> tJtlC:iCj|l?(MaruyaiBa, A. et al., (1997) Mar. Biol 
128, 705-711) ^C|a^<3DPCR■^J■>r^7>n/^ffiV^T, Gene Amp PGR 9600 (Perkin-E 
Imer, Norwalk, Conn., USA) IC ioT P CR$:|||gLfeo SUPREC-02 (^M^t) 
S:ffiVvTPCRjg%A^e>MJ&>^^-fV-fei:tJfdNTPS:i55feL^o ©i&DNAS/ 
— /r-r fAI.Fred: Pharmacia LKB, Sweden) ^MV^r, iSr V - \^ Ifi 



j;^y^t-X^^-f *7-(Lane, D.L. (1991). _hfB)&MV^*r, i^^^CDjg^^C 

il^miZl^. _h|a>^^-fV-li:^j®»##^{C^i:tS342r, 359f (5' -TCC TAG GGG 
AGG GAG GAG TG (@B^rj#-^3) ; 20i#) , 519r, 803r (5' -CAT CGT TTA CGG 

CGT GGA C (B2^ri#-^4) ; 19*#:) . 821f (5' -GTC GAG GCC GTA AAC GAT G ( 
; 19*#) , 1104r (S'-TTG CGC TCG TTG CGG GAC (ffi^J#-^6) ; 
18S#:) , feJ:r)fllllf (5'-GTC CCG CAA CGA GCG CAA (ffi^J##7) ; 18*^ 

) -e^So ^i6s rdMmmm)^<Dmm^mt(Dmiz-o\^x^^h. genetyx 

raxella lacuna ta ) ATCC 17967 ?:-^tfffi®ili®®16S rDNA$:JB<t&tC|BM^4xfe ( 
Maruyama, A, et al., (1997)±:|B) <fce>lC^*fHb, mmi^> ^-f^U-y^h 
feo CLUSTAL W (7t-$;3>1.7l; 44) tft®#Mr^^ >^ > bt^^n iJ^'^i^^M 

v^TgS^J^M^?^o CLUSTAL w ::^n :7r >r;i/T^-f >^ > b:*':^S/a > ^ffi^'*'^ 

. ^>«r)b*^^bfe@23^JS:r> h r7- :/;;^^(Universi ty of Antwerp) <Z)rRNA www 
4j._^t-(http://rrna,uia,ac,be/;45)3?)>&#fc<^^<Z)ife©$*feSB^JlC:'^*>'^ 

fc„ 3C[)MSbfe7=-^vh y ^y^x*^e>. ^B^(gap) :^:^^-t^x0^n. -r 

3&*>-fe7^^^feitJf|g8j^^lB^fJS:|IS?*b:fe. Psychrobacter pacificus NIBH P2K 
• 6©16S rRNAje^^(DSB^J^iB^J##llC^-ro 
[0 0 2 5] 

SB^J ( rpsypac469-487j t^^-t^o ) ilbTRDP-DB (-t^-^^/^-X) 

Psypac469-487il— ifi:f SfeCDld;. Psychrobacter glacincol 
a (Pinhasse>) >^V>y -5^0), Psychrobacter sp.. P. immobi 1 is fe j: tK 4 SOP 
.glacincolag53®:^(BowiBannP>, Appl. Environ. Microbiol. 63, 3068-3078, 19 
97) ) (^>?."7'y^l) , Psychrobacter sp.. Psychrobacter sp.Ant9fe J;lFMor 
axella sp. Ant7 (Pinnhassi 6) (^XTy^2) Xtb^tc. rori:!^, Psypa 
c469-487}6'> Psychrobacter pacificus ©ftfelC^ Psychrobacter glacincola ^jj^^ 

1 2 2000-3053985 
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[0 0 2 6] 

— ^^.Ji'g Psychrobacter pacif icns ^ Psychrobacter glacincola ^ g)g) 
[0 0 2 7] 

(1) «gi^i^^J^©^^ 

MV^}^^;^%MM®MS=^^&tt, m4K^Vr:io :i<Dtp'^. Psychrobacter pa 
cificus mm\t. /\X&^B:$^mm(D eOOO m 4°CT'^««rig^ 
^^%i:bT^M^tlfe%®-e, ^M^:?Ktf'fCli^<Mffi^4X3&*^o:fe (Maruya 
na et al. Marine Biology 128, 705-711, 1997)o Bacillus marinus li Marine 

Broth (Difco) ?:MV>r^f ^^#T20'C Psychrobacter phenyl pyruvicus 
it ATCC Culture Medium 4#^MV^T^^^#T30*C^?, m^lyf^^o mJ^^® 
mi^it. 1/2TZ (Maruyaaa et al., J. Oceanogr. 49 , 353-367, 1993) 

^ M V^ T^J ^^#T10'-20TC T?^^ b T^o 

[00 2 8] 

—m®^^^t:^.^'^^yyf^^y^'rl^}^it. 3xPBS (Phosphate 
Buffer Saline :NaCl:24g, KC1:0. 6g. Nag 
HPO4: 0. 7 2 g, pH7. 4) EfilCl 5%^:&Si:-plC^fe^«^bT^^ 
, A^7:t>a/AT;V7-*t: K=4 : 1 "VU^LX^mVtco 

[0 0 2 9] 

(2) UP^<DDN AzfU-zfiZj:^^^ 

-m^^^-tirfeo ^®#. M3N•5^t^J^C7^>r:/y ^>f-^2^H>^?g (NaCl : 0 
. 9M, Vym-rhV^J^mmm (pH7. O :5 0mM, EDTA: SniM 



, SDS:0. 5%, Denhardt solution: finalxlO 
, P o 1 y (A) : 1. Omg/ml) ^ 5 0 fi l^iObT^o JifB® j: ^ {C^^ 
LfeX^-r F^i^^XS:, ^)^S:IS&<fc*?)C^i>4<^)3 xPB S tiM^^ 5 0 m 1 =r 

[0 0 3 0] 

5' 5^$:Cy5, TRITC h 5^;Vn -^5f ^ V^:^i^r h) 
SifettFITC (7>?l/:tl/-fe>r>>f y^:^i/T:?^~ h) -e^^MtVt^mytMm 

Uyt^ FDN A:/^-:;^©S^i?a|g'T?4^^i#/^>f:/lJ ^-f -^S^a > ?:^To:feo 

P:t^KDNA>^n-:;^(D3iiaT^?^^?g (N aC 1 : 0. 9M, U h 
y'>i^: 0. 5mM, SDS:0. 1%, pH=7. 0 ) tf^lCX^^f F^^^X^r 

[0 0 3 1] 

MV^fe;r!;df^^^ ^;^-^FDNA:/□--:/^:bT^^> ^ Psypac469-487<3DfiB, 
F:*>f> Bacteria (fB^ Eubacteria) (D^jlr^^O — :/'^*>S Eub338-355 (5* - 
• GCTGCCTCCCGTAGGAGT (@B3^a##8) ) -^n^hn-^n/M® Cont (5' -GTGCCAGCAG 
CCGCGG (iH3^J##9) )^MV^fe„ 
[0 0 3 2] 

(3) MJ|^<Z)DNA^^ 

A-f:::fy i5r^-^2/3>^T#, :^^-f F^^:^Jc$^a^5 ^ g/m 1 cdd AP 
iMM^illf;^.. Oi^^M^S^-^. ^^%mf^Jc#?S-r^DNA(Z)^fe 

[0 0 3 3] 

(4) ^m<Dn^mnmmm 

14 ffiiE#2 0 0 0 -3 0 5 3 9 8 5 
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^5f» ( 1 g/100 ml (10 ml PBS+90 ml Glycerol)) ^(Dm^W±M&1}a:^ 

[0 0 3 4] 
[^4] 



«4 Ra«cJ:««iW««-reo:fo->^*«M»moi*iii 





mm 










Control 


Psypac 


Euba 








469-487 


398-355 




Psychrobact^ pabmcus fM9HP2j2 


X 


O 


O 


o 


P.pacmcus HIBHP2J3 


X 


O 


O 


o 


P,pB<^fk:us NCHPSMia 


X 


O 


O 


o 


P.patMsus NBHP2K6HF0 16270) 


X 


O 


O 


o 


F.pacmcus MBHP2Kia 


X 


O 


O 


o 


PsycfvrotactBr g/^skwoiet ACAM48d* 


X 


O 


O 


o 


Psychrobaotmr itHkthtaa AGAM304 


X 


X 


O 


o 


Psyt^mbacter ImmMUs ATCC43116 


X 


X 


O 


o 


PsychrvbactBT iovffvorans ATCC15174 


X 


X 


O 


o 


Psychfotacter phenyfpynMcas ATCC 23333 


X 


X 


O 


o 


PsBudomonas MBfU^wtsB IR012889 


X 


X 


O 


o 


ViMo parahaemofyfftus IK) 12711 


X 


X 


O 


o 


BmMss amikms ATCC 28641 


X 


X 


O 


o 



•;DNA5r-5"<-X±Ttt. P. mndoefaclecota ^UXltA^tWt. 
[003 5] 

;&t psychrobacter pac if i cus ^ t ypsychrobacter glacincolacD^;^{c#M6^li^ 
[0 0 3 6] 

tji^W^&i^t L/tCD Psychrobacter pacif icus ^ • MB.X^^Jl'^M^B.. M 




^xj^m±v<o^m' m^i'^Miz^iz^^Amti tmrnMnr-^-Dtct^. m^(D^- 
m^M^iimm ^i^t=. &mmm e> s ^ ©dna >^ n - >^ & 

MV^SXillCj: Psychrobacter pacif icus .> Psychrobacter glacincola jg J: 
[0 0 3 7] 

SEQUENCE LISTING 

<110> Director-General of Agency of Industrial Science and Technology 

<120> DNA proTies for detecting novel psychrotrophic bacteria 

<130> 11900266 

<140> 
<141> 

<160> 9 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 1526 
<212> DMA 

<213> psychrobacter pacificus 
<220> 

<221> rRNA 
<222> (1)..(1526) 
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<400> 1 

tttgatcatfi: gctccagatt gaacgactgg gcggcaggct taacacatgc aagtc^agcg 60 
gaaacgatga tagcttgcta ttaggcgtcg agcngccgga cgggtgagta atacttagga 120 
atctacctag tagtggggga tagctcgggg aaactcgaat taataccgca tacgtctacg 180 
ggagaaagca ggggntcatt agaccttgcg etattagatg agcctaagtc ggattagcta 240 
gatggtgggg taaaggccta ccatggcgac gatctgtagc tggtctgaga ggatgatcag 300 
ccacaccggg actgagacac ggcccggact ctacgggagg cagcagtggg gaatattgga 360 
caatggnggg aaccctgatc cagccatgcc gcgtgtgtga agaaggcctt ttggttgtaa 420 
agcactttaa gcagtgaaga agactcttcg gttaataccc ggggacgatg acattagctg 480 
cagaataagc accggctaac tctgtgccag cagccgcggt aatacagagg gtgcaagcgt 540 
taatcggaat tactgggcgt aaagcgagcg taggtggctt gataagtcag atgtgaaatc 600 
cccgggctta acctgggaac tgcatctgaa actgttaggc tagagtaggt gagagggaag 660 
tagaatttca ggtgtagcgg tgaaatgcgt agagatctga aggaataccg atggcgaagg 720 
cagcttcctg gcatcatact gacactgagg ctcgaaagcg tgggtagcaa acaggattag 780 
ataccctggt agtccacgcc gtaaacgatg tctactagtc gttgggtccc ttgaggactt 840 
agtgacgcag ctaacgcaat aagtagaccg cctggggagt acggccgcaa ggttaaaact 900 
caaatgaatt gacgggggcc cgcacaagcg gtggagcatg tggtttaatt cgatgcaacg 960 
cgaagaacct tacctggtct tgacatacac agaatcttgt agagatacga gagtgccttc 1020 
gggaattgtg atacaggtgc tgcatggctg tcgtcagctc gtgtcgtga^ atgtt^ggtt 1080 
aagtcccgca acgagcgcaa cccttgtcct tagttaccag cacttcgggt gggaactcta 1140 
aggatactgc cagtgacaaa ctggaggaag gcggggacga cgtcaagtca tcatggccct 1200 
tacgaccagg gctacacacg tgctacaatg gtaggtacag agggcagcta cacagcgatg 1260 
tgatgcgaat ctcaaaaagc ctatcgtagt ccagattgga gtctgcaact cgactccatg 1320 
aagtaggaat cgctagtaat cgcggatcag aatgccgcgg tgaatacgtt cccgggcctt 1380 
gtacacaccg cccgtcacac catgggagtt gattgcacca gaagtggtta gcctaactta 1440 
gtgagggcga tcaccacggt gtggtcgatg actggrggtga agtcgtaaca aggtagccgt 1500 
aggggaacct gcggctggat cacctc 1526 



<210> 2 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



<400> 2 

taatgtcatc gtccccggrg 19 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

tcctacggga ggcagcagtg 20 



<210> 4 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

18 ffi|iE#2 0 0 0 - 3 0 5 3 9 8 5 



#5p 11 — 145342 



<400> 4 

catcgtttac ggcgtggac 

<210> 5 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

gtccacgccg taaacgatg 

<210> 6 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

ttgcgctcgt tgcgggac 

<210> 7 
<211> 18 

✓91 9S riMA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 7 

gtcccgcaac gagcgcaa 

<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

gctgcctccc gtaggagt 

<210> 9 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

gtgccagcag ccgcgg 

2 0 m 



#5p 1 1 — 145342 



[0 0 3 8] 
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V:^^ K:/D — :^5:MV>T> Psychrobacter pacificgs ^ Psychrobact 
er glacincola ^ J: ty:itl (D^mmtf' ^tjt^m^ U ^#?$tl^«l«^#aj*fe 



1 



ffiiE# 2000-3053 9 85 



#5]2 1 1 — 145342 



#fi^M ^1 4 5 3 4 2-^ 
5990049214 7 

m 19 2 1 

^^11^ 7^140 



000001144 

M^n^i^mmmium i r g s # i 

220000404 

^mm^ < iti^M 1-1-3 



11900266 

^^miw en IB 

000001144 
220000404 

MM 



1 



a}|I#2 000-3053985 



#^ 11—145342 



1 1 % • ^f-^ \^ 29910200114 

. • ^ illllliil. 

g 16 «E 

ie^^^^B : ^« 1 1 ^- 5 J3 2 1 B 



1 




FERM P- 17393 



n mm-n^t?^ 



51^^11^ mmm 11145342-^ 

29910200174 

nmi m 19 2 1 

51^^ 11^ 7^140 



000001144 

M:^.M=^i^mmmt>^m 1 r i 3 # 1 

220000404 



1 



mtiE# 2000-3053985 
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1. ^M^MB 1990^ 9H209 
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